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1 

^«r#Wfc-fe^«:»*-r 5 A*^ s> 7 r £ , 
ffiiEAA'* 5/ 7 r +<DHtoffi/* y77 <£>^-f X*5K3fti-S 

* s *k j: o r ^^(omtkm^Ttf 5 z: t 

^ + <5AA^y7rWJ»S6«. 

|p]ffi*m#§HS»£, ttiS?*|6]JEE*««-tH»*3ttJ«^- 

i ia*(7>A*^ y ^ r ffl»SStto 

tb-r sjtJg 2 b«oa*^ >> ^ 7*i»gfo 

y77 <£>tfc1ftfc:jES crmiH/u-r 

j/fv'^fA©|»i/^77i)'-<Xftg*ttf*>o 

Bf 5£w«jfc«ffio»3ffiA< j/77 C^I^tYXM 
Is ttlfta^y ^r^K^SixTv^S-^^X^ixy^a 

t c o # {* ih £ n r * -f x £ » b -5 a >4r 5 f) >m m 
x»3e*ife 0 

is, te»«ifej«tt<7>»a^ $/77 (co^T^n^n^-tf 



(2) , WSB^l 1 - 1 7 7 0 8 

^X^^j^S-^-fXSrgU^&Wc^^RS^^cS ^SrH^-S 

£ X*» h B JEW S«* * § 1 fci&DD W S«* 

Sr^fTU ctbb 2oco^^^rW^-r^®5 1 cJ(Steco 

7T*^x*mia*/j^ffifc*w«fc-t-j: 5tcL 

fcWsftJB 4 ia«<z>»3a^ y 7 r >f X8t^*ife 0 
Iff ^6 ] te<75«5fe|«tt(7>aia^y {CO#«cJi: 
/0 ««6*rI>-<T-9->r XSr«fcH*r5d>if 5^^^*t"5^fe b 
T% 2 o© AftSria 1 5»a^ y 7 r ^ft od> f, ft y 
*Ui, ttltfligcO — S l^3S^ ^77l ^?SW 

[W*JB7] »l^y7r^XSr3EIt5 < !:, ttih 

^ [0001] 

^XAtC^f?, 4#tC ffi^T^jE^ (Back-prossure) ft 
**:*|JM b^-^ y f A <o t *#J*t S 

AA^5'77!)>'^ (Input Buffering) Ufc^ 

y^^7AWA*/^77aftg§ (Input Bu 
ffer Controller) RXimM^ y 7 T * -Y Xifc^T ^ 

[0 0 0 2] 

[^©fiff] hi is, A^7 77yym^^ 

ffl It AA ^ ilfc ATMt^-f^ y ^jf ? (rout 
ing tag) Srttlt V^f-^/^ (Routing 

table element) 1, A*"fe^4:|Jj||t 5 A^? ^ ^ r 
(input buffer) 2, /u— 7^ -f > >f $ ^4:*Jffl Ufc A* 
h (input port) ttrj^?^— h (output port) t 

<Df%<n^/\sfcmmm*^z>*<< y^^-rm^- (switch 

ing Element) 3X'M$>£th& 0 
[0 0 0 3 ] l/fr— ^f^m^X ^A*^^7 

[0 0 0 4 ] r <D£ 5 ft^-Y y^^7^(c^l^ 
r, A*"fe/K**r/i— -r-f ^^^-^SB^l tciHib 
*t, — ^ ^ v^T" — "T^/^^-T* 1 IS. AAt;^^7^ 
CiotAA/^77 2rt(0*St«l^y77lCA 

A*-fr/K7>#^ 7^(cSit 5 P^O®$feJi[g^ (priori 
ty) SrXa-TSfc*^ lo<z>A*^ix7r«:Pffl<oSl3S 
56? ^j/7rt:»ttt«fflt5. *©$r}JiSffilc^^-r 



3 

£ Kaffirs' 7t «o*£ 5-4 ^ >f 7- ^n^Xfe 

[0005] ^<o& 0 fc|f»£;h,fc-*/Wi, ^$fc»&Sz 
g^<?cA5fctH (First In First Out : F I F O ) 

^3^^ y^§ixrt*< -feyKDgB (path) ^ 
[0 0 0 6 ] PBoiH/<s'7 7 lc*3i^Ti oco-tr/u&r 

[0 0 0 7 ] v^*^3 (2*A;&aK-- K'i 

t£, *^r^s/^r (buffer pool) CMt5t/l/©I 

[0 0 0 8 ] -r^fc*,, ag^ftff*fi#a*fc^;i££r* 

Bft®^ ^77 tc^-T 5iS!*-f6]jaE*«#3S«4? 5 3&»4rW* 
t5 a o£S, M/^7 7l:t;W!), a?*rSlffi* 

^A^^r^r 2*>feK^Sikix5£^pffl<aift3iA*s/ 

[0 0 0 9 ] ill^K, 

[0010] H2(i, ±lEiS^^jE^fS^-o±iS;igig^ 
Wrt^l^i/77 (buffer pool) {Z.%fl&£tlX 



(3) , »IS¥l 1 - 1 7 7 0 8 

[0011] ^ <7)^ U y v- 3 /U Kffljft* 2Xh£ £ 

3 ^ v*cDir/t^2^fl?/g£nT^£coT-, *-fy^V 
^31^1 3 13, «JfeJHtti ??x<D-K/ir£&9cmiiL3? 

-§-13, y^>^m^Fl 3 <OfBrtt3&»coA*#— b 

Uj/ V-3 7U h Vj f[i<7>b^J^_bT-^-5^i:, Ste^-f^f> 

So 

[0 0 12] Wi«b^2-Cfct) a *«2 4t^^, 
**v<y ^T^>RfK"fe^«»^2 4 left 6 £ , ^T£>A 

^Tjf— h «rii CXm<D^<D/u—v- -f v^;r-://M-i£7J 
[0013] 

[#8W*»*LJ; 5 fc^5»JH] _bfB<7>£ 5 *«t*©A 

JiIte^r^S-T Sfca^tc 1 o<7>A^7^ ^ 7 r PflcoflMI 
/^7 7fc^T«fflL, ^3/^7r^t-<X (A 

J<7 [00 14] L*>L, :«)J:54IH/^77WX 
S'JSli#W (static) -t?*>D, SlW (dynamic) /j: h ^ 

[0 0 15] #!|:ttf, A**tLS-fr^36S*«5feJiHflr{C#D 

[0016] 0*0, «e*<7>*a;t?ttA* h77o? 
tt»«^KfcS<7>M»U, A*^y77(?5t>fXB:» 

?&7^Jj<><y7T 1 2 (7>^-TX^^^^ A£ <»te6*t 

[0 0 17] *»Wtt±ia<z>J: 3 fcPp!H^«r#8M-5;fc 
50 ^(C^lg^ixfc^^X^oT, ATM^>f j/fi'fcitS 



5 

^yKZ>JB*^8k»(Ofc«>(7>A*^ y 7 r mmmW:. Alt 

[0018] 

[0 0 191 *«St*5^Ttt, A*'<5>7t*J»SS« 

r * -y x £ mm \z.mt * -5 *n £ o r -t? ^m&m & r 

[0 0 2 0 ] ^oUI/^770H-YX«#Sr^5AA 

'< s> 7 r ^^^jffi^{s^<7>^^^:^tf^:i- 

/U — x -f > ^t 1 — ^*^tc«SlH3ffi^ y 7 T ot^X 

[0 0 2 1 ] ceo J: 5&A*^s'7rW»SiW:, i^^" 
Icyi— x ^^7- -7;um*i>> b^y77t-f X«« 

^Mir?ii/^77 0t^x^ti-si, ff-is^n*:^ 

[0 0 2 2 ] *3®/< J/7 7 ^Y Xff»tt«#«t?agfr 

£*t, »S^^7ro*^X*J»W#ii#JIB«#^j5KS|5 

[0 0 2 3 ] #*93tt*fc* /U — T 1 ^ V^-^/U* 

M^^77t^Xft^ft ) i^fS 6 # ® 
ifcJHffia* i #B^^^<7>3S?*|fiijl3E*fS#***bi*«- 

y^a^Kfflbi#th«:ff»"rS«», i#B^ 7**31 
/<s> 7 r ft 7 r * f X t i & M-JS-r -5 « P£ , 

i # § ^ ■7^(7?/^>r n £ 2 OtfV< y770f>fX^ U 5/ 
M^777t-fXL i^ffStSW, P^O?^* 

wffta^s/^rftifcffiSw-^-i'XDj (j -l, 2, 

3, • • p) *tr*r<5*»*«tr. 

[oo2 4| «sf^^r^, f&ai^s/^r t>f xo 



(4) ( 1 - 1 7 7 0 8 

e 

&&mmt itt/^-f Awriii, A*^?77rtc 

PiO« jfe«ttS:)j)0#»I^ y 7 7 rot >f X (Li, 

1 = 1, 2, 3, • • • , P) 5. 

[0025] M/^77t>fx<otn[ttt, mm^t/ 

7T<r>^«(X (Li) 5 ^IStSg 

^<7>»3S/<2y^rt-YXSr^:# < ^5£:#>U:ftltf>ffcgl^ 
y 7 7 1 >f XSr« fet 535^ 5 3&»S:B*t SftBt^ 

[0 0 2 6 ] m<Dmms<y7T -9-4 XSrJRb-iirSd^ '5 

7r Srl»^fcP- 1 fl o Al^ y 7 7 tc^t L tftl^ ^ 
7r Wk-W®.^ j-t j <j*i) jft*;*#^«fc»a'<s> 
^ r rot-f XS:«fc-r*3a^#5<7>36>S:W3C-rsS», 
Hc±*«3aiftt)*#^HH^y77T*S" D_o r d 
er (1) M mU^9^(D^m^<y7r^b, '<y7r 

t'/XOu r>^ U^^h/U KflS t D #order(l),L^TT-& 
S*»2fe^jfi3J0*JS«* L Dfto rder (1) -M D #order (1) 

WSrWS-f-ixtt" D_o r d e r ( 1 ) " # BflEftfflffi 

'i #B«$fcJHtt:^ vXGDf&iS^ 7r*-fX*if JDS-fr 

sifia2 ow*ttw 5 1, i oftauats 

ro»3®^^7r«rHS-*-5«l«, tufa 2 oroftfl=«r«J£ 
^HI^y77T?fc5" D_o r d e r (P) " #i® 
Jt? 5/7 7^t^X«r»iElfc«^«: B D_o r d e r 

(k) " fllWfclfWbr^ST 1 — (so 
rting) LHft (update) "r^^Pf^^tP. 

[0 0 2 7] ^Lt, i %Fgm9c}mfo?9X<DWsm/<y 
77t-fXiftSLfc«|:tt, i + i#g@$feJiE>fi^ 7 

[0 0 2 8] 

[0 0 2 9] B3(i, **Wl-J;SAA^y ^rfWWK 
^ f^M^-W^Tt§r'*>6 0 AA^y7 7i»Ktt 

2 4 12. x^ 5/^^^^^ 2 3)6»b«ifeMlffi^7^8>Jfc 

-t"^3S^fo]JS^)fa-§-ff-^^|5 (back-pressure signal cou 
nter part) 2 5, »3ffi/< y 7 T t ■< X3E»JSffl ^ (C 

y 7 T ^ -<X*tfJS-r (process! 

ng part) 2 6, A— ^ — ^/U^^2 1 

SfI^S'7 7 rot-f X#JftlfS# (buffer sizecontrol s 
ignal) £f£3ftjffl){i-f|-£;i£3i5 (control signal genera 
ting part) 2 7 d> ftS„ yU— 7^-f>^X — ^ 

5(? ;i/J|-f2 1tt, Ifta^s/^rrotYXftlJffllfS-^Sr^JffiL 
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rw-fAw (t-rxjEjftfljpi) rfctcAA^y^r 

2 2rt<Dlft3^y:7riMX*XflsS-££o 
[0030] A^^7r WJW^S 2 4 coi^ftjE^ff 

[0 0 3 1 J a?*-r^jffi*fS#fHSSB2 M/<y7 

2 6 ^saw-So i»*-iPiffiAft#«^iai»««iS4i» 
SMssn, fe^/^^Aw mm) m^j^^ee 

*«£liI*:&tHIIJre# 6 J: 5i-ft5 0 
[0 0 3 2 ] tft£«ff 2 6 I*. a?*|ftffi*flr*»H(rtt 2 5 

XXtfSftflfcSg^ y 7 r & £^ LT^3ir/M!fcotjM« 

[0033] »i^jx7r*>rxft3£r/p^y x^tc*5 
^T, iS5*fpiffi*fS-»ff«i:ffl2 5 Mi; *) , i#g<z>®5fc 
jil^^r^o ^ ^ * co^yi^OiS^iajjE^W^a^imjftia* k 

[0 0 3 4 1J4I1 **BtcJ:5llH/^7 7t^X 
ft«r;^yXAirR«t5fc«>w»I/<y7r«)BKffl 

[0 0 3 5] lO^^S/77 2 2 1*. PfiOflEftffl 

@ y 7 r V J X L i fl *fe 3r ff? % "T £ £ £ ^ 

lje«S*«t?*8Mifi 4 »ttKIISbh5llt? 
*>»?, Litt-fe^^-f AJflJW-eSEgf (update) 

[0 0 3 6 ] i&E<D99cMtiL$:tt'2-te;i'K&1*&tfim 
^^77li, tiH^T t i L (7>2^CO^ \syi>>a }V KM (th 
reshold) SrWo^SCfcS ( t i L ^ t i H ) . 2ffico^U 
y is a si- Kffico? %^4<ni5<o t iH tt, Ift3S'*s> * 



(5) (j . 4£Sfl¥ 1 1 - 1 7 7 0 8 

8 

t5»l^y7r fc*R^j&Sfc^X*Ti£ U ^ 
^2 613, t/^-YAwr^{;^I/^7rt^X<S:tf 
[0 0 3 7 ] i#B«jfeJBffi"fc^Jc»-#-5aS*-|P]EE*ft 
St^XTii5, ^y7rt^X(Z)A>f^u?^3^K 
Slfta^ s> ^ r £>*>T XSr««W^ ^f/hMAfo*: 

te£ih£) 3&^»«#JS«*/hmffiA-fo«feUT, i 

t^-T^o i^J;.5^LTi#|<?)|»a/^7r^t^X 
l2Li + Atzft 9 , i#|w»l/^7r©il'<XM:Lj 
-AtettS. 

[0 0 3 8] 15 CDS? D— — S'-Xl 

0 0co£?tc % bite i #B«SfeJWffi"fcynoa?*-i$]jEA 

^ Ot-fX , Li(ii#gO*I/^7708 

— — h^*^5»3S^3/^r*-<Xftsr^^y 

^77 rt»P«o«jfejiHffitc*|-js;-rs*18r31^ y 7y <o 
t^fXLi (i = l, 2, - • • P) Srff-S-rSo 
[0 0 3 9] Jfe-f s»^U0-120t, i #H CO 

snr^s-fe/^t^-ri^s^-f XTi^/^77 

y^a;u Kfflbi#th*iBx.63&>ir 5 36>*IW3c-rSo 
y7 70»t^fX (Li) $:flT*#6^r«t6o 

aufcia^fis^, p{cMUTi^^*tti,i^ i i±t^> 

[0 0 4 0] *>6»a^2/7rW-9--rxS:««IiJ^(7)* 
ofSriH^ J/77W X*««»J ^ (Z>*/h*tt A*: « 

<o*^x*«ib-f*365T ; #a^^»iaE-rs ft r.<7>7t^ 

1 y y t KM Lr»3a^ 5/ 7 r *Jh«« L j 
-Tj (j^i) d^^tMa^W^, M/<iy77^ 

-F7f^l30^ " D__o r d e r (k) " (K 
= 1, 2, • — P) tt»3ffi^s/^rtt:Jh««^k#B 

order (2) " te^^ P {@cOfft3l/-< 5/ 7 r ^> 
5^ a^y7r «cit««i&« 2#Bic^:#i^«jfejiHffi^ ?x<n 
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[0 0 4 1] tk±mm&Wch*%\<^m^y7yX-fo 
" -5" D_o r d e r (l) " y 7 y ^feJiRtC, 

iKt^fif U^I)tYXTD_o r d e r 

(1) ^/^7rtYXwp^^i/s/^3/uKffitD_ 
order (l) , L ZITXfo 5 5 (*T 5> "X 

15 0), i&Jn»JSfiSJSLD_o r d e r ( 1 ) -MD 
_order (1) ^lijl^/I^fiA J; 

L Uf^l60) , 2o©*tttIJIt5 
£#I3:.X^5>X1 9 0 ~C\ D_o r d e r ( 1 ) " CO 
»I/^7r«8t^XLD_o r d e r (1) £:Af£ 

fl*^-#/hS^M/<y7rffc5" D__o r d g r 
(P) v #Bio«5teJBffi^7^^-T?WSrSi:»T-*' 

[0 0 4 2 ] £jftfex^yXTP1ft3®'* ; /;7r (D*^XSr 

lil^^riot'fXHSlfcSll:, *x:xX 
2 0 0-C* D__o r d e r (k) w * n^M^X 1^5 
^ — XA-CD Bft&S?lJ (sorting) LT^fr (update) 

[0 0 4 3 ] J£A_h<7>j; 9 I- i #a^«5feJStt^7^<z>» 

I^^77t-fX«^tit, *IC i + lSgfiOffft 

lBt!J'7^»i/^7ri-»urBi:iBS**lLt^ 

[0 0 4 4 ] ::r' ( ■fe^^-f-^MPBw^x* ffife 

t iL , ^!x7 7»)a©*/h»ttA, ii5*iP]fl=*« f 
y^a^Kffltiftthli* is? is At A04#f£, 

[0 0 4 5 ] *J»fa*£fifc«5 2 7 15, W-fAwr^ 
MIMAS' 7 r £>-9*>f XfHWff-^ (logical buffer siz 
e control signal) ^rft*) , fr*—*? 4 > ? *r *-~f /^M^- 
2 1 ^iS o t JfeJfitt ^ ^ ^ <^»a^ 5* 7 r t X* 

^y77t^X4r»e LT:ti^/i--7^ ^x-X/u 
^2it:6i^l, ;i — 7^ ; /7-7 r ;W2ili 



(e) u fti¥l 1 - 1 7 7 0 8 

10 

^iUdJES* L,X&&9cl\miL? tA y 7 T 

cot Y X^ilrA^^ ^ 7 r $l«gg 2 4 W^Si 2 6 

[0 0 4 6 ] *W^A*^y7r*J»**Sr*Jffl'rSfc 
t^i^^rSgt^So ^©A*/^7 7#J»8t2 

A*/^7 7 2 2«rM»t5fcii)Olofl)A*/^7 7 
«HWSES«2 4 £ ur*j5j£-r-5*1>^*«o 0 3tt, #A 

[0 0 4 7] 

[«««?»*] #«S!:J:5A*^y77 y y 
^Jffi LfcATM^-i' y ris Pis at J*<n 7-.fi'* y 7rM 

y 7 t HSfe&Sfc-fr-Y X 4:* 5 '7r«X 

[Hi] N XN*>T 2X^>^XxAO«J»l8. 

[82] »*lRl£E*ft#±«jaa«>-ffJ*r^-fH ft 
[13] **WJc f t5A*^y7rWJ»K««:'&tP^ 

[B4] *«K<Z)7^^ D X^SrRStSfcit)^®^ 

[05] «0^lcJ;5M/^77^^^7/^ 
J<? y XASr/7t7o- ^-y— 

1, 11, 2 1 : /l^— T4 ^Xx— X/Usff-^- 

2, 12, 2 2: Afi'<y7r 

3, 13, 2 3:^-(s/fy^ 
4 : -£/K7>£i£ 

14 : ?»fitf— b <£>fl| WiT — X/U 

2 4 : ?<fis<y7ymmmn 

2 5 : a?*fPljBE*ft#fHf:«S 
40 2 6: ftff 

2 7 : *j»ft 



(7) 
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(8) 



1 -1 7 7 0 8 



I®-] 



1 0 0 



CstartJ 



Li = i tl^77ia/t.y77fl)^I 



1 1 0 




H-H-1J 



No 



No 



18 0 



k= 1 

D_order (k) =§13/ W 7 yttitSIfclj (L-T) A<k#aiz:^ 



l\ = k-H I 



■14 0 



1 5 0 



1 6 0 




Yes 



1 9 0 



Li = Li + A 

L 0_order(k) = L D_order(k) — A 



"D_order(k)-?-^U" 




2 1 0 



No 



(9) 



4#{§B^Pl 1 - 1 7 7 0 8 
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